Abstract. The present work is part of an investigation of the new version of canonical quantization called Gupta-Bleuler quantization or Krein space quantization. In this paper we re-examine this method in calculation of electromagnetic casimir force in four dimensional Minkowski space-time, once again it is found that theory is automatically renormalized.
Introduction
Due to appearance of infrared divergence in the two point function for the minimally coupled scalar field in de Sitter space, a new method of field quantization has been presented [1, 2] . Krein space quantization rests on the canonical commutation relations (ccr) and on the definition of the vacuum, which introduces a new version of quantization verifying the ccr but with a different vacuum. In this method, the Fock space is built over a so-called Krein space, where the negative frequency solutions of the field equation are needed for quantization in a correct way. These auxiliary negative norm states do not interact with the physical states or real physical world. Naturally these modes cannot be affected by the physical boundary conditions. It can be seen that the presence of these negative norm states play the role of an automatic renormalization device [1, 2] . This method has already been successfully applied to the massless minimally coupled scalar field in de Sitter space-time for which it preserves covariance. In this process, ultraviolet and infrared divergences have been automatically eliminated. Also by using of this method the 4 λφ theory in Minkowski space-time in one-loop approximation is automatically renormalized and a non-divergent one-loop approximation of the interaction of gravity with a scalar field can be achieved [3] . In our previous work, an explicit calculation of Casimir effect in two dimensional space-time through Krein space quantization has been presented [4] . Here we investigate the behavior of the Krein space quantization for an electromagnetic casimir force calculation, in four dimensional Minkowski space-time.
Casimir Effect Calculation

In its simplest case the Casimir effect is the reaction of the vacuum of the quantized electromagnetic field to changes in external conditions like conducting surfaces. Let us consider the free scalar field in the region;
(1) With the Dirichlet boundary condition
the scalar field operator, i.e. the Klein-Gordon field operator, can be written as 
where ;
The energy density tensor for massless free scalar field is as follow;
(4) By supposing that L 0 as the vacuum of the slab system or naturally embedded system, and 0 as the ordinary free-field vacuum . The renormalized vacuum energy can be calculated as follow:
The obtained expression is ultraviolet divergent for large momenta. Therefore we have to introduce some regularization .This procedure is well known in quantum field theory and consists in changing the initial expression in a way it becomes finite. This change depends on the so called regularization parameter and it is assumed it can be removed formally by taking the limit value of this parameter to some appropriate value [5, 6] .Finally the force acting between the plates is obtained as derivative of the above energy with respect to their distance: By imposing the physical boundary condition on the field operator, only the positive norm states are affected. The negative modes do not interact with the physical states or real physical world, thus they cannot be affected by the physical boundary conditions as well. In this case, the field operator is defined as;
Consequently, the renormalized vacuum energy of the interval (0, L) in the presence of boundary conditions can be defined as:
(13) Therefore the attractive Casimir force between the conducting planes in the Krein space quantization can be calculated as follow [6] : (14) Finally the Casimir force for the electromagnetic field in 4-dimensional space-time, in the Krein space quantization can be calculated as follow:
(15)
Conclusion
For restoring of the de Sitter invariance, one needs to take into account the negative norm states, or negative frequency solutions of the field equation. This provides a natural tool for renormalization of the theory. In the present work, Casimir force in four dimensional Minkowski space-time, has been calculated through the Krein space quantization. Once again it is found that the theory is automatically renormalized.
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